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1 Efforts have been focused on investigations of magnetoluminescent coordination polymers 2 and, in particular, those presenting luminescence in the near-infrared (NIR) region because of interesting applications in fields ranging from biomedical applications to telecommunications.
3 Along this line of thought, one of the promising families of coordination polymers is cyano-bridged networks in which the luminescent lanthanide ions are associated with nd (n = 3À5) cyanometallate building blocks in order to enhance magnetic anisotropy and magnetic interactions. 4 Indeed, numerous one-, two-, and threedimensional cyano-bridged compounds presenting mainly magnetic properties have been reported in the last 30 years, 5 but the luminescent properties of these compounds have rarely been exploited. 6 To the best of our knowledge, only two compounds based on an association of NIR-emissive lanthanides (Yb 3+ and Nd 3+ ) with cyanometallates have been reported, but the diamagnetism of the transition-metal ions results in the absence of magnetic interactions.
7 Our strategy to obtain magnetoluminescent materials relies on associating paramagnetic [M (CN (Figures 1 and 2 ). Besides the common bridging cyanide group, while in compound 1 the Nd 3+ center is coordinated to two N,N 0 -chelated phenanthroline molecules and two DMF and one water solvent moieties (Figure 1c ), in compounds 2 and 3, the coordination sphere is filled instead with DMF molecules (five in total) and only one phenanthroline molecule (Figure 2b ).
Because the five spatially close DMF molecules seem to impose a significant steric impediment around the Nd 3+ coordination environment, ∞ 1 [Nd(phen)(DMF) 5 W(CN) 8 ] (in 3) deviates more from linearity than that present in 1 (Figures 1a  and 2a ). Close packing of individual polymers to produce the crystal structures of 1À3 is clearly mediated by various supramolecular interactions, namely, close πÀπ contacts (Figures S1 and S2 in the SI) and OÀH 3 3 3 (N,O) hydrogen-bonding interactions. Because of the extra phenanthroline molecule in 1, the number of πÀπ contacts is also significantly higher than that in 2 and 3, with offset contacts occurring parallel to both the a and b axes of the unit cell ( Figure S1 in the SI). In addition, the presence of both coordinated and uncoordinated water molecules in 1 promotes the existence of OÀH 3 3 3 (N,O) hydrogen bonds, which further strengthen the connections between adjacent polymers (Table S3 in the SI). In 2 and 3, van der Waals interactions between neighboring DMF molecules arise as the main contacts between adjacent polymers ( Figure S2 in the SI), creating an hydrophobic environment that seems to significantly minimize the number of OÀH 3 3 3 (N,O) hydrogen bonds. The structural differences between the two families of coordination polymers can be explained by (i) the presence of water for 1 during the synthesis and (ii) the in situ complexation of lanthanide and phenanthroline in the presence of DMF, which acts as a competitive ligand, prior to the assembly reaction with the cyanometallate in the cases of 2 and 3.
The photoluminescence features of all of the crystals were acquired at room temperature (see the SI). Figure 3 shows the excitation (left) and emission (right) spectra of all of the cyanobridged compounds. The excitation spectra exhibit large bands ascribed to the organic ligand excited states and a series of narrow lines attributed to the intra-4f 3 4 I 9/2 f 3 K 4 , 2 G 7/2 , 2 H 11/2 , 4 F 9/2,7/2 , 4 S 3/2 transitions. In 1, the presence of two phenanthroline ligands induces an enlargement in the broad-band spectral region (300À650 nm) and a decrease of the intra-4f 3 transition relative intensity, boosting the ligand sensitization process relative to direct intra-4f 3 excitation. Under ligand excitation, all of the crystals display NIR emission ascribed to the Nd 3+4 F 3/2 f 4 I 11/2,13/2 transitions (right spectra in Figure 3) . For all crystals, the absence of emission from the phenanthroline ligand triplet states in the UVÀvis spectral region points out the presence of an efficient ligand-to-Nd 3+ energy-transfer mechanism. The magnetic properties of these compounds were investigated using a SQUID magnetometer working in the 1.8À350 K temperature range with applied fields of up to 7 T. 9 At room temperature, the χT values are in good agreement with the theoretical value of 2.01 cm 3 K mol À1 expected for one Nd 3+ ion ( 4 I 9/2 , S = 3 / 2 , L = 5, and g = 8 / 11 ) and one M 5+ ion (S = 1 / 2 and g = 2).
10 χT decreases with the temperature, reaches a minimum value, and then increases (Figure 4) . The presence of the minima can be explained by thermal depopulation of the Stark sublevels of the Nd 3+ ion, and the abrupt increase observed below 10 K reflects a ferromagnetic Nd 3+ ÀM 5+ interaction. The field dependences of the magnetization at 1.8 K show values of 2.42, 2.42, and 2.17 μ B for 1À3 at 70 kOe, consistent with a ferromagnetic interaction between the M 5+ and Nd 3+ ions (effective spin S = 1 / 2 and g = 2.18), leading to a theoretical value of 2.09 μ B .
10 While the exchange interaction between the M 5+ and Nd 3+ ions seems to be similar for 2 and 3, 1 presents a stronger interaction, as suggested by the higher value of χT at 1.8 K as well as the steeper slope of the magnetization curve. This behavior may arise from significant changes in the MÀCNÀLn angle between the two different structures. Note that no evidence of slow relaxation of the magnetization has been observed with alternating-current magnetic measurements even with the presence of a static direct-current field.
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